The status of our investigation of low-energy K + Xe collisions in the Xenon bubble chamber DIANA is reported. In the charge-exchange reaction K + Xe → K 0 pXe , the spectrum of K 0 p effective mass shows a resonant enhancement with M = 1539 ± 2 MeV/c 2 and Γ ≤ 9 MeV/c 2 . The statistical significance of the enhancement is near 4.4σ. The mass and width of the observed resonance are consistent with expectations for the lightest member of the anti-decuplet of exotic pentaquark baryons, as predicted in the framework of the chiral soliton model.
This paper reports an investigation of low-energy K + -nucleus collisions aimed at testing the hypothesis of an anti-decuplet of exotic pentaquark baryons, as proposed by Diakonov, Petrov and Polyakov [1] in the framework of the chiral soliton model. Assuming that the known nucleon resonance P 11 (1710) belongs to the hypothesized anti-decuplet, predictions for the masses and decay widths of its other members have been obtained [1] . Of these, the lightest is the exotic pentaquark Given a target nucleon bound in the Xe nucleus, formation of the Z + baryon should manifest itself as an enhancement of partial cross sections of elementary processes In this paper we adopt an alternative approach that consists in analyzing the
The events of this reaction are fully measured and reconstructed in space using specially designed stereo-projectors similar to those proposed in [6] . Of the 25000
1 Note that of some 6300 events in the latter distribution, 3100 are part of the aforementioned subsample of 25000 events with detected K 0 S decays. Measuring K + track length in all such events will significantly increase the statistics of the charge-exchange reaction.
events procedure can be found in [7, 8] .
In order to reduce the total volume of measurements, K + range before interaction is required to exceed 550 mm. On average, this corresponds to the se-
The distribution of measured events of the reaction Fig. 2 In order to estimate the uncertainty on effective mass of the K 0 p system, we invoke our earlier measurements [9] Effective mass of the K 0 p system formed in the charge-exchange reaction is plotted in Fig. 4a for all measured events. Qualitatively, a narrow enhancement is seen at the expected mass of the Z + baryon (M 1530 MeV/c 2 ). To estimate the level of background, the mass spectrum of Fig. 4a has been fitted to a linear combination of two regular distributions:
2 Mean momentum of incident K + beam varied by some ±15 MeV/c in different exposures.
• the K 0 p mass spectrum expected for the nonresonant charge-exchange reac-
in the charge-exchange reaction [10] , and actual conditions of the discussed experiment; and
• a distribution obtained by the method of random stars.
The results of the fit are illustrated by the dashed line in Fig. 4a . In the mass interval of 1535-1545 MeV/c 2 populated by 107 events, thus estimated background amounts to 83 events resulting in a statistical significance of 2.6σ.
It is interesting to see if the observed enhancement is affected by rescattering of reaction products in nuclear matter. In order to remove the events worst affected by rescatterings, additional topological selections 3 are applied:
• θ p < 100 o and θ K < 100 o for the proton and K 0 emission angles with respect to K + direction in the laboratory frame;
• cos Φ pK < 0 for the azimuthal angle between the proton and K 0 directions (that is, the proton and K 0 are required to be back-to-back in the plane transverse to beam direction).
According to a simulation that accounts for Fermi motion of the target neutron, these selections keep the bulk of events of the charge-exchange reaction that are not affected by proton and K 0 rescattering in nuclear matter. Of the 1112 measured events of the reaction K + Xe → K 0 pXe , nearly a half (541 events) survive the additional selections. In the K 0 p mass spectrum for these events, that is shown in 3 At this stage of the analysis, no kinematic selections based on constraining measured events
To summarize, a baryon resonance with mass M = 1539 ± 2 MeV/c 2 and width Γ ≤ 9 MeV/c 2 has been observed in the K 0 p effective-mass spectrum for the reaction K + Xe → K 0 pXe . The statistical significance of the signal is estimated as 4.4σ. The resonance is a strong indication for formation of the exotic pentaquark Z + baryon 4 . Our work is still in progress. 
